ABSTRACT: Low frequency pulsed electromagnetic field (LFPEMF) has been shown to provide anti-inflammatory and antioxidative effects. However, there are no reports on whether LFPEMF can treat spinal cord injury (SCI) and its therapeutic mechanism. Therefore, this study was conducted to investigate whether LFPEMF can promote the recovery of neurological function after SCI in rats and its therapeutic mechanism. Basso-Beattie-Bresnahan (BBB) score and transcranial magnetic motor-evoked potentials (tcMMEPs) were recorded to assess the recovery of neurological function. Hematoxylin and eosin (HE) staining and luxol fast blue (LFB) staining were performed to assess the severity of SCI. Immunofluorescence (IF) staining and western blotting (WB) were performed to assess the differentiation of oligodendrocyte precursor cells (OPCs) into oligodendrocytes (OLs). Toluidine blue (TB) staining was performed to assess remyelination. WB and enzyme-linked immunosorbent assays (ELISA) were performed to assess the expression of neurotrophins and inflammatory factors. Our results showed that following stimulation by LFPEMF, there were significant improvements in BBB scores, tcMMEP amplitudes, the extent of the damage, and reduced demyelination in rats after SCI. The mature OLs, the number of well-myelinated fibers, and the myelin sheath thickness significantly increased in rats stimulated by LFPEMF after SCI. The expression of neurotrophins significantly increased, and the expression of inflammatory factors significantly decreased in rats stimulated by LFPEMF after SCI. Therefore, we suggest that LFPEMF can promote the recovery of neurological function in rats after SCI by improving the differentiation of OPCs into OLs and promoting remyelination, as well as by inhibiting inflammation and promoting neurotrophic effects. ß
Spinal cord injury (SCI), a common trauma to the central nervous system (CNS), can lead to serious impairments in both sensory and motor function. 1, 2 Although there are currently extensive efforts underway to develop novel treatments for SCI, the clinical treatment of SCI remains far from ideal. 1, 3 Therefore, it is necessary to explore new and more effective treatment strategies, as well as study their mechanisms of action. Axonal demyelination, an important pathological event in SCI, is one of the key factors hindering functional recovery after SCI. 4 Oligodendrocytes (OLs), which differentiate from oligodendrocyte precursor cells (OPCs), are the primary cells responsible for remyelination. 5 Consequently, promoting the differentiation of OPCs into OLs to improve remyelination is a crucial strategy being investigated for the treatment of SCI. 6, 7 It has been reported that oscillating field stimulation (OFS) can promote the recovery of neurological function after SCI in both humans and rodents. 8, 9 Accordingly, our previous studies have shown that OFS can improve the differentiation of OPCs into OLs, leading to the promotion of remyelination and the recovery of neurological function after SCI in rats. 10, 11 However, OFS has certain limitations, such as the need to implant the device directly into the SCI site by surgery, resulting in considerable trauma.
Several studies have reported that the presence of a magnetic field (MF) is able to promote neurogenesis, neuroprotection, synaptic plasticity, and remodeling. 12 As a painless, noninvasive and safe neuro-electrophysiological technique, low frequency pulsed electromagnetic field (LFPEMF) is able to function in vitro without the need for device implantation. It has been demonstrated that pulsed electromagnetic field (PEMF) exposure reduces hypoxia and inflammatory damage in neuron-like and microglial cells, 13 and that static magnetic field (SMF) stimulation is able to enhance OLs differentiation and promote the secretion of neurotrophic factors in vitro. 12 Furthermore, it has been demonstrated that LFPEMF with parameters of 50 Hz and 1 mT have protective and neurotrophic effects on the rat nervous system. 14, 15 However, it remains unknown whether LFPEMF can function in vitro to treat SCI, and what its therapeutic mechanism is. Therefore, this study was conducted in order to investigate whether LFPEMF with parameters of 50 Hz and 1 mT can promote the recovery of neurological function after SCI in rats by improving the differentiation of OPCs into OLs and promoting remyelination.
METHODS

Study Design
This study, carried out in accordance with the National Institutes of Health Guide for the Care and Use of Laboratory Animals (NIH Publications No. 80-23, revised 1996), and was approved by the Animal Ethics Committee of Anhui Medical University (Approval No. LLSC20160052). In order to meet the sample size requirements and minimize the number of experimental subjects, 250 female Sprague-Dawley (SD) rats were used, weighing an average of 220 AE 10 g. Rats were purchased from Anhui Medical University. The animals were randomly assigned by random number generation to group I (sham group: Laminectomy without SCI surgery), group II (SCI group: SCI surgery) and group III (LFPEMF group: LFPEMF stimulation after SCI surgery).
The following indicators were assessed and recorded: (1) the Basso-Beattie-Bresnahan (BBB) score of each rat was recorded weekly until 8 weeks after surgery to assess the recovery of motor function; (2) transcranial magnetic motorevoked potentials (tcMMEPs) of each rat were recorded weekly until 8 weeks after surgery to assess the recovery of electrophysiological function; (3) hematoxylin and eosin (HE) staining and luxol fast blue (LFB) staining of spinal cord tissue were performed at 14 days after surgery to assess the severity of SCI; (4) immunofluorescence (IF) staining of spinal cord tissue at 4, 7, and 14 days after surgery was performed to assess the differentiation of OPCs into OLs, as well as western blotting (WB) on spinal cord tissue at 7 days after surgery to quantitatively analyze the mature OLs; (5) toluidine blue (TB) staining of spinal cord tissue was performed at 1, 2, and 3 weeks after surgery to assess remyelination (the number of well-myelinated fibers and myelin sheath thickness); (6) WB on spinal cord tissue was additionally performed at 3 days after surgery to quantitatively analyze the expression of brain derived neurotrophic factor (BDNF) and nerve growth factor (NGF), as well as an enzyme-linked immunosorbent assay (ELISA) of spinal cord tissue at 24 h after surgery to quantitatively analyze the expression of TNF-a and IL-6.
The random assignment of rats, establishment of spinal cord injury models, and the analysis and processing of data were performed blinded to experimental condition.
LFPEMF Stimulation Device
The device used was developed by the Institute of Electrical Engineering of the Chinese Academy of Sciences. It consists of a power supply, an STM32 control system, a drive circuit, a solenoid (including a magnetic solenoid and a nonmagnetic solenoid), a continuous current loop, and an objective table which is used to place experimental objects within, situated within the solenoid (Fig. 1) . The parameters, which were selected according to previous studies, 14, 15 were as follows: (1) current of 0.25 A; (2) voltage of 250 V; (3) pulse width of 1 ms; (4) pulse frequency of 50 Hz; (5) intensity of 1 mT. The nonmagnetic solenoid has an electric current that generates heat but does not produce an MF, and the magnetic solenoid has an electric current that generates heat and produces an MF. Therefore, we were able to avoid the effect of heat treatment on group comparison by putting rats from group I and II in the nonmagnetic solenoid, and putting rats from group III in the magnetic solenoid. The rats were exposed to LFPEMF stimulation for 4 h a day after surgery.
Animal Surgery
Rats were anesthetized by intraperitoneal injection of 0.3 g/kg chloral hydrate. Skin preparation and disinfection were performed once a satisfactory level of anesthesia was reached. A spinal rongeur was used to carefully remove spinous processes and the T9-T10 thoracic vertebral plate from the dorsal side of the rat. SCI was avoided during the exposure of the T9-T10 spinal cord. Next, SCI was performed using the 10 g NYU impactor (New York University, USA), which is widely used for the induction of SCI, [16] [17] [18] dropped from a height of 4 cm to hit the center of the spinal cord at the T9-T10 level. Afterwards, twitching of the hind limbs and movement of the tail could be observed, which indicated that the SCI was successfully induced. Finally, the wound was sutured with 3-0 silk threads. Group I (sham group) only received a laminectomy without SCI, while group II (SCI group) and group III (LFPEMF group) both received SCI surgery.
Postoperative nursing care of rats consisted of the following: (1) rats received a 10 5 U/kg penicillin G intraperitoneal injection once per day following the operation for 3 days to prevent infection; (2) due to dysuresia following SCI, auxiliary urination was performed by squeezing of the bladder twice per day until the rats recovered their autonomic urination function.
BBB Scoring
BBB score was used to evaluate the recovery of motor function in rats after SCI. [19] [20] [21] Each rat was evaluated and recorded weekly from 1 to 8 weeks after surgery. BBB score was used to assess the motor function of the hind limbs, with scores ranging from 0 to 21, with 0 indicating no visible movement and 21 indicating normal movement. To avoid subjective error as much as possible, the mean BBB scores were calculated from the results of two observers who were blinded to the animal's group assignment.
tcMMEP Detection
The rats that underwent BBB scoring then underwent tcMMEP detection. The measurement of tcMMEPs, a form of MEP, involves a pair of Magstim 200 stimulators attached to a 50 mm diameter transducer coil. This apparatus has been widely used to evaluate the recovery of electrophysiological function after SCI, 22, 23 and the detection method has been Figure 1 . LFPEMF stimulation device. The low frequency pulsed electromagnetic field (LFPEMF) stimulation device consists of a power supply, a STM32 control system, drive circuit, solenoid (including a magnetic solenoid and a non-magnetic solenoid), continuous current loop, and an objective table which is used to place experimental objects inside, which is itself within the solenoid. The non-magnetic solenoid has an electric current that generates heat but does not produce a magnetic field (MF), and the magnetic solenoid has an electric current that generates heat and produces an MF.
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described in our previous study. 10 In brief, the transducer was positioned over the skull of the rat, and the single pin electrodes used to record EMG responses were placed into the hindlimb tibialis anterior muscle and gastrocnemius muscle of the rat. Afterwards, a single magnetic pulse with a stimulus intensity of 60 mV was delivered, and the data were recorded via a Cadwell Sierra II data acquisition system (Kennewick, WA). tcMMEPs were detected and recorded both before operation and weekly post-operation in all groups. The mean tcMMEP latency and amplitude were calculated from the detection results of the left and right tcMMEP responses of each rat.
HE and LFB Staining A 1 cm long segment of spinal cord tissue (5 mm rostral and caudal to the epicenter) was removed at 14 days postsurgery, and immediately fixed in 4% paraformaldehyde for 24 h. Tissue was then embedded in paraffin. The tissue (epicenters 1 cm in size) used for HE staining was cut into 5 mm thick longitudinal sections (n ¼ 10), and the tissue (epicenters 5 mm in size) used for LFB staining was cut into 5 mm thick transverse sections (n ¼ 10). Subsequently, sections were used for HE staining and LFB staining according to the standard procedures. Finally, sections were examined under a fluorescence microscope (IX71, Olympus, Japan), to assess the severity of SCI.
IF Staining and Microscopy
A 1 cm long segment of spinal cord tissue (5 mm rostral and caudal to the epicenter) was cut into serial 10 mm thick transverse sections (n ¼ 10) using a freezing microtome (CM1850, Leica, Germany). The sections were immediately fixed for 15 min in 4% paraformaldehyde. Sections were then permeabilized in 1% Triton X-100, and then washed three times in phosphate buffer saline (PBS) for 5 min each time. Afterwards,10% BAS was used to block for 1 h at room temperature. The sections were then incubated with a primary antibody against CC1 (ab16794, Abcam) for one overnight at 4˚C. After rinsing in PBS, the sections were then incubated in Alexa Fluor 1 488 goat anti-mouse IgG secondary antibody (ab150113, Abcam) for 2 h at room temperature in the dark. After rinsing, DAPI staining solution was applied for 3 min at room temperature. Finally, sections were rinsed, sealed, and examined under a fluorescence microscope (IX71, Olympus, Japan). Six representative visual fields at 400Â magnification were randomly selected from each section for the quantification of the number of positively stained cells labeled with CC1, using Image-Pro Plus 6.0 (Media Cybernetics).
WB Analysis
Spinal cord epicenters of 0.5 cm in size were removed in a homogenized tube at 3 days after surgery, and lysed in homogenizer containing RIPA lysis buffer and protease inhibitor. After 30 min in an ice bath, supernatants were collected and stored at À80˚C for future use. Samples were centrifuged (10 min at 12,000 rpm), and the protein sample was mixed with protein loading buffer at a 4:1 ratio and boiled for 15 min. The protein samples and marker were then added to the electrophoresis pore for electrophoresis (concentrated gel at 80 V for 30 min, and separation gel at 120 V for 60 min). The proteins were transferred to polyvinylidene difluoride (PVDF) membranes in a transfer apparatus at 200 mA for 60 min at 4˚C. After washing, the PDVF membranes were blocked in 5% skim milk for 60 min on a shaker. After rinsing, membranes were incubated in primary antibodies against GAPDH (ab8245, Abcam), MBP (ab62631, Abcam), BDNF (ab205067, Abcam) and NGF (ab52918, Abcam) at 4˚C overnight. Subsequently, membranes were rinsed and incubated with HRPlinked goat anti-rabbit (ZB-2301, ZSGB-BIO, China) and antimouse (ZB-2307, ZSGB-BIO, China) IgG antibodies for 2 h. Finally, membranes were visualized using an enhanced chemiluminescence (ECL) system (Tanon 5200, Tanon, China) and analyzed in PhotoShop (Adobe).
TB Staining and Microscopy
Spinal cord tissue (0.5 mm rostral and caudal to the epicenter) was removed and immediately fixed for 3 h at 4˚C in 2.5% glutaraldehyde. After rinsing in phosphate buffer (PB, 0.1M, pH 7.4) three times for 15 min each time, tissue was fixed for 2 h at room temperature (20˚C) in PB containing 1% osmic acid. After an additional three 15 min rinses, tissue was dehydrated by gradient and embedded in resin. Resinembedded tissue was cut into serial 1mm thick transverse sections (n ¼ 10) using an ultramicrotome (UC7, Leica, Germany), and stained with TB dye. Finally, remyelination was observed on a transmission electron microscope (HT7700, HITACHI, Japan), and six representative visual fields at 1000Â magnification were randomly selected from white matter of each section in order to quantify the number of well-myelinated fibers and the myelin sheath thickness, using Image-Pro Plus software.
ELISA
The TNF-a ELISA kit (88-7340, Invitrogen) and IL-6 ELISA kit (EK3061, MULTI SCIENCES, China) were used to assess the expression of TNF-a and IL-6 at 24 h after surgery. Spinal cord epicenters 1 cm in size were removed and homogenized 1 h after surgery. After centrifugation, the supernatant was collected and subject to protein detection by ELISA, according to the respective kit's instructions.
Statistical Analysis
All results are displayed as the mean AE standard error (SEM), and data were analyzed blinded to experimental condition. Pairwise comparisons were performed using a Student's t-test, and comparisons between multiple groups were performed using a one-way ANOVA, followed by Tukey's post hoc test. The above tests were performed using SPSS 19.0 (SPSS Inc., Chicago, IL), and a value of p < 0.05 was considered statistically significant.
RESULTS
LFPEMF Promotes the Recovery of Neurological Function After SCI in Rats
To study the effect of LFPEMF on the recovery of motor function in rats after SCI, the BBB score was assessed and recorded weekly after surgery. All rats had a full score of 21 before surgery. In group I, there was no significant difference in the BBB score at different time points after surgery (p > 0.05). The group's failure to achieve a full score at 1 week after surgery may be related to the laminectomy. The BBB scores gradually increased over time in group II and III, which indicated that motor function was gradually recovered in rats after surgery. There was no significant difference in the LOW FREQUENCY PULSED ELECTROMAGNETIC FIELD BBB score between groups II and III at 1 and 2 weeks after surgery (p > 0.05). However, 3-8 weeks after surgery the BBB scores in group III were significantly higher than those of group II (p < 0.05; Fig. 2) .
To further evaluate the recovery of electrophysiological function in rats after SCI, tcMMEPs were detected and recorded weekly after surgery. All rats were also recorded from before surgery to get a baseline value. No significant difference was found in tcMMEP latencies and amplitudes in group I from 1 to 2 weeks after surgery (p > 0.05). Compared to group I, groups II and III displayed longer tcMMEP latencies and decreased amplitudes. Additionally, the tcMMEPs in groups II and III gradually improved over time, yet remained weaker than prior to surgery. Compared to group II, group III displayed shorter latencies and increased amplitudes from 2 to 8 weeks after surgery. The observed differences in tcMMEPs between groups II and III were statistically significant (p < 0.05; Fig. 3A-B) .
LFPEMF Can Alleviate Damage After SCI in Rats
To investigate whether LFPEMF could repair SCI, HE, and LFB staining of injured spinal cord were performed in order to assess the extent of the damage at 14 days after SCI. HE staining revealed that a cavity was formed in the epicenter in group II, and the epicenter in group III was filled with a large amount of spinal cord tissue, which indicated that the damage in group III was lighter than that in group II (Fig. 4A) . LFB staining revealed that the extent of the damage in group II was heavier than that in group III. Additionally, we found that the proportion of LFBpositive area in group III was larger than that in group II, which indicated that LFPEMF was able to alleviate demyelination after SCI (Fig. 4B-C) .
LFPEMF Can Promote the Differentiation of OPCs Into OLs After SCI in Rats
To investigate whether LFPEMF can promote the differentiation of OPCs into OLs after SCI, mature OLs in the rat spinal cord, labeled with CC1, were detected by IF staining at 4, 7, and 14 days after surgery. In group I, no significant change was found in the number of mature OLs at 4, 7, and 14 days after surgery (p > 0.05). The number of mature OLs increased in groups II and III over time, with the number of mature OLs in group III being higher than that of group II at each time point (Fig. 5A-C) . The difference was statistically significant at 4, 7, and 14 days after surgery (p < 0.05; Fig. 5D ).
We then performed WB on spinal cord tissue in order to quantitatively analyze the mature OLs labeled with MBP at 7 days after surgery. Compared to group I, the expression of MBP was significantly decreased in group II. Importantly, the expression of MBP was significantly increased in group III compared to group II (p < 0.05; Fig. 5E-F) .
LFPEMF Can PromoteRemyelination in Rats after SCI
TB staining was performed in order to assess remyelination in rats at 1, 2, and 3 weeks after surgery. In group I, there was no significant difference in the number of well-myelinated fibers and the myelin sheath thickness over time (p > 0.05). The number of well-myelinated fibers and myelin sheath thickness displayed an increasing tendency over time in groups II and III. Importantly, compared to group II, the number of well-myelinated fibers and the myelin sheath thickness was significantly increased in group III at 1, 2, and 3 weeks after surgery (p < 0.05; Fig. 6A-C) .
LFPEMF Provides Anti-Inflammatory and Neurotrophic Effects After SCI in Rats
We performed WB on rat spinal cord tissue in order to quantitatively analyze the expression of BDNF and NGF at 3 days post-surgery. Compared to group I, the expression levels of BDNF and NGF were significantly increased in group II, and were further significantly increased in group III compared to group II (p < 0.05; Fig. 7A-C) .
We next performed an ELISA on spinal cord tissue in order to quantitatively analyze the expression of TNF-a and IL-6 at 24 h post-surgery. Compared to group I, the expression levels of TNF-a and IL-6 were significantly increased in group II, yet significantly decreased in group III relative to group II (p < 0.05; Fig. 7D-E) .
DISCUSSION
In this study, we demonstrated that LFPEMF can promote the recovery of neurological function in rats after SCI by improving the differentiation of OPCs into OLs and promoting remyelination. The inhibition of inflammation and the promotion of neurotrophic effects may play an important role in this process. Axonal demyelination is a critical pathological change resulting from SCI and is one of the main factors inhibiting the recovery of neurological function 4, 24 The main function of OLs, which differentiate from OPCs, is to form the myelin sheath, wrapping and insulating the axon of neurons to allow for the conduction of nerve impulses. 25 When hypoxia, ischemia, infection and trauma cause SCI, apoptosis of oligodendrocyte is induced, which leads to axonal demyelinating lesion and then affects the recovery of neurological function. Following SCI, OPCs begin to proliferate and migrate toward demyelinated areas, where they differentiate into mature OLs, a process which is subject to a variety of factors. After differentiating, the newly born OLs form a new myelin sheath, contributing to post-SCI repair. 6, 7 Therefore, promoting the differentiation of OPCs into OLs in order to increase remyelination is a crucial strategy for improved treatment following SCI. [5] [6] [7] Our previous studies have shown that OFS can promote the differentiation of OPCs into OLs, promoting remyelination and the recovery of neurological function after SCI in rats. 10, 11 OFS has also been proven to be useful in the treatment of SCI in clinical studies. 8 However, implantation of OFS device can cause further trauma, as surgery is required to implant the device into the site of the spinal cord injury. As a neuro-electrophysiological technique, LFPEMF avoids this shortcoming by acting in vitro. Previous studies have suggested that the CNS is highly responsive and sensitive to MFs. 12, 26 And it has been demonstrated that pulsed electromagnetic field (PEMF) exposure reduces hypoxia and inflammatory damage in neuron-like and microglial cells, 13 and that static magnetic field (SMF) stimulation is able to enhance OLs differentiation and promote the secretion of neurotrophic factors in vitro. 12 More importantly, it has been demonstrated that LFPEMF with parameters of 50 Hz and 1 mT have protective and neurotrophic effects on the rat nervous system. 14, 15 However, there are currently no studies investigating the effects of LFPEMF on SCI recovery, and what its possible mechanism of action could be.
The LFPEMF equipment used in this study was specially designed to investigate the therapeutic effect of LFPEMF with parameters of 50 Hz and 1 mT on SCI. In this device, an MF is generated by current flowing into the coil, which also generates considerable heat. However, our study sought to focus on the therapeutic effects of MFs, while seeking to avoid the effect of heat treatment on experimental results. Therefore, we designed two sets of coils, one of which generated an MF and heat (in which the LFPEMF group was placed), and another that generated only heat without MFs (in which the sham and SCI groups were placed). Rats in the sham, SCI, and LFPEMF groups received the same heat treatment to avoid the effect of heat treatment on group comparison.
We firstly assessed and recorded the BBB score to study whether LFPEMF was able to promote the recovery of motor function in rats after SCI. Our results showed that the BBB scores in rats receiving SCI surgery were significantly lower than in rats receiving a laminectomy only. Additionally, the BBB scores of the LFPEMF stimulated group were higher than those of the SCI group, which were statistically significant at 3-8 weeks after surgery. These results preliminarily indicated that LFPEMF had a therapeutic effect on rats after SCI. To further investigate the therapeutic effect of LFPEMF, tcMMEPs, a widely used method to evaluate the recovery of electrophysiological function after SCI, 22, 23 were recorded weekly after surgery. Compared to the SCI group, tcMMEP latencies and amplitudes were significantly improved in the LFPEMF group from 2 to 8 weeks after surgery, which further suggested that LFPEMF could promote the recovery of neurological function in rats after SCI. Additionally, HE staining showed that LFPEMF was able to decrease the extent of the damage after SCI, and LFB staining showed that LFPEMF reduced the extent of demyelination after SCI. These results therefore indicated that LFPEMF could contribute to repair following SCI.
After confirming the therapeutic effect of LFPEMF, we reasoned that LFPEMF may act to promote the recovery of motor function in rats after SCI by improving the differentiation of OPCs into OLs, and promoting remyelination. Hence, IF staining was performed in order to observe the differentiation of OPCs into OLs in the spinal cord of rats at 4, 7, and 14 days after SCI. Our results showed that the number of mature OLs increased over time after SCI, with significantly more mature OLs in the LFPEMF group compared to the SCI group. Furthermore, WB quantitative analysis showed that the expression of MBP, used to label mature OLs, significantly increased in the LFPEMF group compared to the SCI group. These results suggested that LFPEMF was able to significantly promote the differentiation of OPCs into OLs. Additionally, TB staining was performed to evaluate remyelination in the spinal cord of rats after SCI. Compared to the SCI group, the number of wellmyelinated fibers and the myelin sheath thickness increased significantly in the LFPEMF group, which suggested that LFPEMF was able to promote remyelination. Previous studies have reported that promoting the differentiation of OPCs into OLs can contribute to remyelination, which is positively associated with the recovery of motor function. [5] [6] [7] Therefore, in accordance with the results of this study, we suggest that LFPEMF is able to promote the recovery of neurological function in rats after SCI by improving the differentiation of OPCs into OLs, and promoting remyelination. Furthermore, we assessed the levels of inflammatory factors (TNF-a and IL-6) and neurotrophins (BDNF and NGF), which play important roles in the pathological process of SCI, as well as in the recovery of neurological function after SCI. [27] [28] [29] We found that LFPEMF treatment led to anti-inflammatory and neurotrophic effects, which could be involved in its therapeutic effect on SCI recovery. Further study on the therapeutic effects of LFPEMF is required to demonstrate our results.
CONCLUSION
Based on the results of this study, we suggest that LFPEMF promotes the recovery of neurological function in rats after SCI by improving the differentiation of OPCs into OLs and promoting remyelination, as well as by inhibiting inflammation and promoting neurotrophic effects. As a painless, noninvasive and safe neuro-electrophysiological technique, LFPEMF could be a promising strategy for the treatment of SCI. 
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